Preliminary Amendments to the Claims 



1. (Currently Amended) A simulator having computer-aided design programs 
for simulating a shift control algorithm stored in a shift controller of an automatic 
transmission mounted on a vehicle , said vehicle arid having a hydraulic actuator to 
transmit power generated by an internal combustion engine to drive wheels based on at 
least throttle opening and vehicle speed in accordance with the shift control algorithm, 
compr i sing; comprising: 

a control system design tool wh i ch i s connected to the shift controller to i nputs for 
inputting the shift control algorithm and wh i ch outputs for outputting a hydraulic pressure 
supply command such that the hydraulic pressure supply command is supplied to the 
hydraulic actuator through a hydraulic circuit based on a shift signal from the i nputt e d 
shift control algorithm; 

a first simulator section which is connected to the control system design tool to 
i nputs for inputting the hydraulic pressure supply command and wh i ch e stimat e s for 
estimating an effective c l utch hydraulic pressure that i s a ssumab l y generated in the 
hydraulic actuator in response to the hydraulic pressure supply command based on a 
first model d e scr i bing e ntir e syst e m i nc l uding th e transm i ssion ; and 

a second simulator section wh i ch i s connected to the control system design tool 
and to the first simulator section and which d e t e rm i n e s for determining transfer 
functions of a second model describing behavior of the hydraulic actuator such that an 
output of the second model converges with the estimated effective hydraulic 
pressure[[;]] A 

wherein the second simulator section simulates and evaluates the shift control 
algorithm based on a third model obtained by incorporating the second model with the 
first model. 



-2- 



(09/925,743) 



* 



2. (Currently Amended) A simu l ator The simulator according to claim 1 , further 
including: 

a host computer which d e s i gns for designing the second model and stor e s for 
storing data such that the second simulator section determines the transfer functions by 
retrieving the stored data by a predetermined parameter. 

3. (Currently Amended) A simul a tor The simulator according to claim 1 , 
wherein the transfer functions inc l ud e s a first include at least one transfer function wh i ch 
i s corr e spond i ng that corresponds to a predetermined period of time at which the output 
of the second model begins i ncr e as i ng to increase . 

4. (Currently Amended) A s i mulator The simulator according to claim 3, 
wherein the second model i nc l ud e s a function which generates the output when a t i m e 
dur i ng wh i ch an input of the second model e xc ee ds exceeding a predetermined 
value[[,]] is greater than the predetermined period of time. 

5. (Currently Amended) A s i mu l ator The simulator according to claim 1 , 
wherein the transfer functions includ e s a s e cond include at one transfer function which 
is multiplied to an input of the second model such that the output of the second model 
converges with the estimated effective hydraulic pressure. 

6. (Currently Amended) A simu l ator The simulator according to claim 2, 
wherein the predetermined parameter is at least one of a fluid temperature of the 
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transmission, a rotational speed of the hydraulic actuator, the hydraulic supply 
command and a shift interval. 

7. (Currently Amended) A simulator having computer-aided design programs 
for simulating a shift control algorithm stored in a shift controller of an automatic 
transmission mounted on a vehicle , said vehicle an4 having a hydraulic actuator to 
transmit power generated by an internal combustion engine to drive wheels based on at 
least throttle opening and vehicle speed in accordance with the shift control algorithm, 
compris i ng; comprising: 

transmission characteristic analyzing means for analyzing characteristics of the 
transmission when shift is conducted in accordance with the shift control algorithm 
through a value to determine deviation of the characteristics from a predetermined 
standard ; 

parameter extracting means for extracting a parameter having influence on the 
characteristics when durability of the transmission is degraded ; 

undesirable shift phenomenon forecasting means for conducting simulation 
based on tho th i rd modol a model , while changing the parameter and forecasting 
occurrence of undesirable phenomenon using the value based on behavior change of 
the thifd model; and 

algorithm correcting means for correcting the shift control algorithm based on a 
result of forecasting such that the forecasted occurrence of undesirable phenomenon 
disappears and tho analyzed charact e ristic of tho transmission . 
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8. (Currently Amended) A simu l ator The simulator according to claim 7, 
wherein the algorithm correcting means corrects the shift control algorithm by repeating 
the simulation until the forecast occurrence of undesirable phenomenon disappears. 

9. (Currently Amended) A s i mulator The simulator according to claim 7, further 
including: 

a data base wh i ch stor es for storing the behavior change of the third model when 
the parameter is changed. 

10. (Currently Amended) A simu l ator The simulator according claim 7, wherein 
the algorithm correcting means corrects a l e ast at least part of the shift control algorithm 
based on a result of the forecast. 

1 1 . (Currently Amended) A s i mu la tor The simulator according to claim 7 f 
wherein the parameter is at least one of a fluid temperature of the transmission, a 
clearance of the hydraulic actuator, and a friction coefficient of the hydraulic actuator. 

12. (Currently Amended) A simulator having computer-aided design programs 
for simulating a shift control algorithm stored in a shift controller of an automatic 
transmission mounted on a vehicle , said vehicle and having a hydraulic actuator to 
transmit power generated by an internal combustion engine to drive wheels based on at 
least throttle opening and vehicle speed in accordance with the shift control algorithm, 
compr i sing: comprising: 

a control system design tool wh i ch i s connected to the shift controller to i nputs for 
inputting the shift control algorithm and wh i ch outputs for outputting a hydraulic pressure 
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supply command such that the hydraulic pressure supply command is supplied to the 
hydraulic actuator through a hydraulic circuit based on a shift signal from the i nputt e d 
shift control algorithm; 

a first simulator section wh i ch i s connected to the control system design tool to 
inputs for inputting the hydraulic pressure supply command and which est i mat e s for 
estimating an effective c l utch hydraulic pressure that is assumably generated in the 
hydraulic actuator in response to the hydraulic pressure supply command based on a 
first model d e scr i b i ng e nt i r e syst e m i nc l ud i ng th e transmiss i on ; and 

a second simulator section wh i ch is connected to the control system design tool 
and to the first simulator section and wh i ch d e t e rm i n e s for determining transfer 
functions of a second model describing behavior of the hydraulic actuator such that an 
output of the second model converges with the estimated effective hydraulic pressure, 
the second simulator section simulates and evaluates the shift control algorithm based 
on a third model obtained by incorporating the second model with the first model, 

wherein the second simulator section includes: 

transmission characteristic analyzing means for analyzing characteristics of the 
transmission when shift is conducted in accordance with the shift control algorithm 
through a value to determine deviation of the characteristics from a predetermined 
standard; 

parameter extracting means for extracting a parameter having influence on the 
characteristics when durability of the transmission is degraded ; 

undesirable shift phenomenon forecasting means for conducting simulation 
based on the third model, while changing the parameter and forecasting occurrence of 
undesirable phenomenon using the value based on behavior change of the third model; 
and 
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algorithm correcting means for correcting the shift control algorithm such that the 
forecasted occurrence of undesirable phenomenon disappears bas e d on a r e su l t of 
forecasting . 

13. (Currently Amended) A simulator The simulator according to claim 12, 
wherein the algorithm correcting means corrects the shift control algorithm by repeating 
the simulation until the forecast occurrence of undesirable phenomenon disappears. 

14. (Cancelled). 

1 5. (Currently Amended) A simu l ator The simulator according to claim 1 2, 
further including: 

a data base wh i ch stor e s for storing the behavior change of the third model when 
the parameter is changed. 

1 6. (Currently Amended) A s i mulator The simulator according to claim 1 2, 
wherein the algorithm correcting means corrects a le ast at least part of the shift control 
algorithm based on a result of the forecast. 

1 7. (Currently Amended) A simu l ator The simulator according to claim 1 2, 
wherein the parameter is at least one of a fluid temperature of the transmission, a 
clearance of the hydraulic actuator, and a friction coefficient of the hydraulic actuator. 

1 8. (Currently Amended) A method for simulating a shift control algorithm 
stored in a shift controller of an automatic transmission mounted on a vehicle , said 
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vehicle a^4 having a hydraulic actuator to transmit power generated by an internal 
combustion engine to drive wheels based on at least throttle opening and vehicle speed 
in accordance with the shift control algorithm, said method comprising the st e ps of; 
steps of: 

(a) inputting the shift control algorithm to output a hydraulic pressure supply 
command to be supplied to the hydraulic actuator through a hydraulic circuit based on a 
shift signal in the inputted shift control algorithm; 

(b) inputting the hydraulic pressure supply command and estimating an effective 
c l utch hydraulic pressure that i s assumab l y generated in the hydraulic actuator in 
response to the hydraulic pressure supply command based on a first model d e scribing 
ontiro syst e m i nclud i ng th e transmiss i on ; an4 

(c) determining transfer functions of a second model d e scribing bohav i or of the 
hydrau l ic actuator such that an output of the second model converges with the 
estimated effective hydraulic pressure; and 

(d) simulating and evaluating the shift control algorithm based on a third model 
obtained by incorporating the second model with a hydraulic circuit of the first model. 

19. (Currently Amended) A m e thod The method according to claim 18, further 
including the step of: 

(e) designing the second model and storing data such that the transfer functions 
is determined by retrieving the stored data by a predetermined parameter. 

20. (Currently Amended) A m e thod The method according to claim 18, wherein 
the transfer functions includes a first transfer function which is corresponding to a 



-8- 



(09/925,743) 



predetermined period of time at which the output of the second model begins i ncr e as i ng 
to increase . 

21 . (Currently Amended) A method The method according to claim 20, wherein 
the second model i ncludes a function which generates the output when a timo during 
which an input of the second model e xc ee ds exceeding a predetermined value[[,]] is 
greater than the predetermined period of time. 

22. (Currently Amended) A m e thod The method according to claim 18, wherein 
the transfer functions includes a s e cond at least one transfer function which is multiplied 
to an input of the second model such that the output of the second model converges 
with the estimated effective hydraulic pressure. 

23. (Currently Amended) A m e thod The method according to claim 19, wherein 
the parameter is at least one of a fluid temperature of the transmission, a rotational 
speed of the hydraulic actuator, the hydraulic supply command and a shift interval. 

24. (Currently Amended) A method for simulating a shift control algorithm 
stored in a shift controller of an automatic transmission mounted on a vehicl e, said 
vehicle ar*4 having a hydraulic actuator to transmit power generated by an internal 
combustion engine to drive wheels based on at least throttle opening and vehicle speed 
in accordance with the shift control algorithm, said method comprising the stops of; 
steps of: 
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(a) analyzing characteristics of the transmission when shift is conducted in 
accordance with the shift control algorithm through a value to determine deviation of the 
characteristics from a predetermined standard ; 

(b) extracting a parameter having influence on the characteristics when durability 
of the transmission is degraded ; 

(c) conducting simulation based on th e third mod e l a model , while changing the 
parameter and forecasting occurrence of undesirable phenomenon using the value 
based on behavior change of the third model; and 

(d) correcting the shift control algorithm based on a result of forecasting such that 
the forecasted occurrence of undesirable phenomenon disappears and th e ana l yz e d 
charact e rist i c of th e transmiss i on . 

25. (Currently Amended) A m e thod The method according to claim 24, wherein 
the step (d) corrects the shift control algorithm by repeating the simulation until the 
forecast occurrence of undesirable phenomenon disappears. 

26. (Currently Amended) A m e thod The method according to claim 24, further 
including the step of: 

(e) storing the behavior change of the third model when the parameter is 
changed. 

27. (Currently Amended) A m e thod The method according claim 24, wherein 
the step (d) corrects a l oast at least part of the shift control algorithm based on a result 
of the forecast. 
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28. (Currently Amended) A mothod The method according to claim 24, wherein 
the parameter is at least one of a fluid temperature of the transmission, a clearance of 
the hydraulic actuator, and a friction coefficient of the hydraulic actuator. 

29. (Currently Amended) A method for simulating a shift control algorithm stored 
in a shift controller of an automatic transmission mounted on a vehicle, said vehicle and 
having a hydraulic actuator to transmit power generated by an internal combustion 
engine to drive wheels based on at least throttle opening and vehicle speed in 
accordance with the shift control algorithm, said method comprising the stops of; steps 
oft 

(a) inputting the shift control algorithm to output a hydraulic pressure supply 
command to be supplied to the hydraulic actuator through a hydraulic circuit based on a 
shift signal in the inputted shift control algorithm; 

(b) inputting the hydraulic pressure supply command and estimating an effective 
dutch hydraulic pressure that i s assumab l y generated in the hydraulic actuator in 
response to the hydraulic pressure supply command based on a first model describing 
entire system including the transmission; and 

(c) determining transfer functions of a second model describing behavior of the 
hydraulic actuator such that an output of the second model converges with the 
estimated effective hydraulic pressure, and simulating and evaluating the shift control 
algorithm based on a third model obtained by incorporating the second model with the 
hydraulic circuit of the first model, 

wherein the step (c) includes the steps of: 
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(d) analyzing characteristics of the transmission when shift is conducted in 
accordance with the shift control algorithm through a value to determine deviation of the 
characteristics from a predetermined standard; 

(d) oxtracting (e) extracting a parameter having influence on the characteristics 
when durability of the transmission is degraded ; 

( e ) conduct i ng (f) conducting simulation based on the third model, while changing 
the parameter and forecasting occurrence of undesirable phenomenon using the value 
based on behavior change of the third model; and 

(f) corr e cting (g) correcting the shift control algorithm based on a result of 
forecasting. 

30. (Currently Amended) A m e thod The method according to claim 29, wherein 
the stea-ffl step (g) corrects the shift control algorithm by repeating the simulation until 
the forecast occurrence of undesirable phenomenon disappears. 

31. (Cancelled). 

32. (Currently Amended) A m e thod The method according to claim 29, further 
including the step of: 

(h) storing the behavior change of the third model when the parameter is 
changed. 

33. (Currently Amended) A m e thod The method according to claim 29, wherein 
the step (f) step (g) corrects a l oast at least part of the shift control algorithm based on a 
result of the forecast. 
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34. (Currently Amended) A m e thod The method according to claim 29, wherein 
the parameter is at least one of a fluid temperature of the transmission, a clearance of 
the hydraulic actuator, and a friction coefficient of the hydraulic actuator. 
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